Both optic nerves were obtained at autopsy from a 28-year-old man with a 2
Abstract
Both optic nerves were obtained at autopsy from a 28-year-old man with a 2 year history of idiopathic intracranial hypertension who had undergone bilateral optic nerve sheath decompression 14 days before death. Histopathological and ultrastructural examination of the tissue revealed fibroblasts localised to the sites of fenestration. Adipose tissue was also adherent to the optic nerve pia in areas of incised dura. No patent fistula site was observed. It was concluded that filtration of cerebrospinal fluid after optic nerve sheath decompression may occur through an enclosed bleb of fibrosis rather than through an open fistula. Optic nerve sheath decompression (ONSD) has been reported to be effective in preserving vision in patients with idiopathic intracranial hypertension (that is, pseudotumour cerebri) 1-3 and progressive anterior ischaemic neuropathy.4 At present, its exact mechanism of action has not been clearly defined, and few histopathological studies of optic nerve specimens after sheath decompression have been described.5-9 Keltner and colleagues5 6 reported the presence of intact fistulas at the sites of fenestration, and concluded that the mechanism of action is the successful egress of cerebrospinal fluid. Davidson7 8 observed secondary fibrosis surrounding the incision sites, and suggested that this scarring phenomenon ultimately protects the optic disc from the more proximal elevated intracranial pressure.
We report here the histopathological and ultrastructural finding in both optic nerves from a patient with chronic idiopathic intracranial hypertension who died 14 days after undergoing bilateral ONSD. The initial treatment regimen included oral acetazolamide and steroids, weekly lumbar punctures, and an intensive diet programme.
Visual acuity returned to 20/20 in both eyes but with residual peripheral field constriction (15 degrees of central vision in the right eye and 10 degrees in the left eye by static visual field testing). Fundus examination revealed secondary optic atrophy with characteristic gliosis of the optic discs.
Two years later the patient was referred again to our neuro-ophthalmology clinic. He had 20/25 vision in both eyes with constricted visual fields, moderate disc oedema with secondary optic atrophy (Fig 1), and (Fig 2) . Adipose tissue Tsai, Petrovich, Sadun Figure 3 Transmission electron micrograph of the edge of the peripheral ciliary nerve depicted in Figure 2 nerve led them to propose that the mechanism of action of ONSD was primarily that it allowed egress of cerebrospinal fluid (CSF). They concluded that the flow of CSF through the loose arachnoid-like connective tissue that proliferated into the fistulas accounted for resolution of the papilloedema. Moreover, this increased resistance, open shunt mechanism could account for the clinically observed rapidity of onset of symptomatic improvement and bilateral diminution of disc oedema following unilateral ONSD.
Hayreh9 performed a histological study of the optic nerve in nine monkeys with induced papilloedema that had undergone ONSD. Examination revealed proliferation of connective tissue with adherence to the pia at the sites of decompression. Closure of the incised nerve sheath was seen in only two animals, and resulted from invasion of the deeper layers of optic nerve by the proliferative connective tissue. No temporal relation could be found for this exaggerated fibrosis response since open sheath sites were seen in some animals at 31 to 63 days after surgery, while in the other two animals closed sheath sites were noted after 27 and 40 days, respectively.
In our patient there were localised regions of proliferative fibrosis overlying the fenestration sites throughout the nerve, and adipose tissue was noted to be adherent to the optic nerve pia in areas of incised dura, consistent with the observations of Davidson8 and Hayreh.9 No patent fistula was identified. In areas other than the sites of fenestration, we did not note either adherent fat or fibrovascular proliferation. We conclude that the histopathological picture of fat adhesion and fibrosis following ONSD is consistent with a mechanism of closed filtration of CSF (that is, analogous to aqueous filtration through an enclosed trabeculectomy bleb) rather than filtration through an open fistula.
We believe, as did Keltner and colleagues,5 6 that egress of CSF is the initial mode of action of ONSD. However, we hypothesise that this filtration of fluid occurs through an enclosed bleb of proliferative fibrosis, rather than through an open fistula. The fibrotic response seen in our optic nerve specimens may be similar to the proliferation of connective tissue at the fenestration sites observed by Hayreh.9 The high dose corticosteroids received by our patient in the immediate postoperative period may also have diminished the extent of the proliferative fibrosis. Closure of the incised dura sites noted by Hayreh9 in two of his monkeys, and seen also by Davidson7 8 in two human patients may represent excessive fibrosis around the incision site, such as seen when a bleb becomes flattened and fibrosed after glaucoma filtering surgery. In fact, Davidson's histopathological description of fibrotic scarring at the incision sites in one patient8 may have represented failure of a previously functioning filtering bleb that had been responsible for the initial reduction in disc oedema noted in the first 5 postoperative days.
In conclusion, our histopathological and ultrastructural study may further elucidate the mechanism of action of ONSD. We believe that the majority of successful cases of ONSD result from the continual egress of CSF through an enclosed bleb, rather than through an obvious fistula. Excessive fibrosis may eventually undermine the function of this filtration bleb and lead to total closure of the incised dura and surrounding subarachnoid space.
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